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Chapter 1 


Umbilical cord 


In placental mammals, the umbilical cord (also called 
the navel string, [1] birth cord or funiculus umbilicalis) 

is a conduit between the developing embryo or fetus and 
the placenta. During prenatal development, the umbil- 
ical cord is physiologically and genetically part of the 
fetus and, (in humans), normally contains two arteries 
(the umbilical arteries) and one vein (the umbilical vein), 
buried within Wharton’s jelly. The umbilical vein sup- 
plies the fetus with oxygenated, nutrient-rich blood from 
the placenta. Conversely, the fetal heart pumps deoxy- 
genated, nutrient-depleted blood through the umbilical 
arteries back to the placenta. 


1.1 Physiology in humans 

1.1.1 Development and composition 



Vaginal ultrasonography of an embryo of a gestational age of 8 
weeks and 3 days. The embryo is surrounded by the thin mem- 
branes of the amniotic sac, the umbilical cord is seen in the center, 
attaching the embryo to the placenta. 

The umbilical cord develops from and contains remnants 
of the yolk sac and allantois (and is therefore derived 



Cross section of umbilical cord. Top right and top left: umbilical 
artery, bottom: umbilical vein, middle: remnant of allantois. 


from the zygote). It forms by the fifth week of fetal 
development, replacing the yolk sac as the source of 
nutrients for the fetus. The cord is not directly con- 
nected to the mother’s circulatory system, but instead 
joins the placenta, which transfers materials to and from 
the mother’s blood without allowing direct mixing. The 
length of the umbilical cord is approximately equal to 
the crown-rump length of the fetus throughout preg- 
nancy. The umbilical cord in a full term neonate is usu- 
ally about 50 centimeters (20 in) long and about 2 cen- 
timeters (0.75 in) in diameter. This diameter decreases 
rapidly within the placenta. The fully patent umbilical 
artery has two main layers: an outer layer consisting 
of circularly arranged smooth muscle cells and an inner 
layer which shows rather irregularly and loosely arranged 
cells embedded in abundant ground substance staining 
metachromatic. [3] The smooth muscle cells of the layer 
are rather poorly differentiated, contain only a few tiny 
myofilaments and are thereby unlikely to contribute ac- 
tively to the process of postnatal closure. [3] 

The umbilical cord contains Wharton’s jelly, a gelatinous 
substance made largely from mucopolysaccharides which 
protects the blood vessels inside. It contains one vein, 
which carries oxygenated, nutrient-rich blood to the fe- 
tus, and two arteries that carry deoxygenated, nutrient- 
depleted blood away. Occasionally, only two vessels (one 
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vein and one artery) are present in the umbilical cord. 
This is sometimes related to fetal abnormalities, but it 
may also occur without accompanying problems. 

It is unusual for a vein to carry oxygenated blood and 
for arteries to carry deoxygenated blood (the only other 
examples being the pulmonary veins and arteries, con- 
necting the lungs to the heart). However, this naming 
convention reflects the fact that the umbilical vein car- 
ries blood towards the fetus’s heart, while the umbilical 
arteries carry blood away. 

The blood flow through the umbilical cord is approxi- 
mately 35 ml / min at 20 weeks, and 240 ml / min at 40 
weeks of gestation. Adapted to the weight of the fetus, 
this corresponds to 1 15 ml / min / kg at 20 weeks and 64 
ml / min / kg at 40 weeks. 

1.1.2 Connection to fetal circulatory sys- 
tem 

The umbilical cord enters the fetus via the abdomen, 
at the point which (after separation) will become the 
umbilicus (or navel). Within the fetus, the umbilical 
vein continues towards the transverse fissure of the liver, 
where it splits into two. One of these branches joins with 
the hepatic portal vein (connecting to its left branch), 
which carries blood into the liver. The second branch 
(known as the ductus venosus) bypasses the liver and 
flows into the inferior vena cava, which carries blood to- 
wards the heart. The two umbilical arteries branch from 
the internal iliac arteries, and pass on either side of the 
urinary bladder into the umbilical cord, completing the 
circuit back to the placenta. [5] 

1.1.3 Physiological postnatal occlusion 

In absence of external interventions, the umbilical 
cord occludes physiologically shortly after birth, ex- 
plained both by a swelling and collapse of Wharton’s 
jelly in response to a reduction in temperature and by 
vasoconstriction of the blood vessels by smooth muscle 
contraction. In effect, a natural clamp is created, halt- 
ing the flow of blood. In air at 18 °C, this physiological 
clamping will take three minutes or less. 161 In water birth, 
where the water temperature is close to body tempera- 
ture, normal pulsation can be 5 minutes and longer. 

Closure of the umbilical artery by vasoconstriction con- 
sists of multiple constrictions which increase in number 
and degree with time. There are segments of dilatations 
with trapped uncoagulated blood between the constric- 
tions before complete occlusion. [7] Both the partial con- 
strictions and the ultimate closure are mainly produced 
by muscle cells of the outer circular layer. In con- 
trast, the inner layer seems to serve mainly as a plas- 
tic tissue which can easily be shifted in an axial direc- 
tion and then folded into the narrowing lumen to com- 


plete the closure. [3] The vasoconstrictive occlusion ap- 
pears to be mainly mediated by 5-hydroxytryptamine [8] [9] 
and thromboxane A 2. 181 The artery in cords of preterm 
infants contracts more to angiotensin II and arachidonic 
acid and is more sensitive to oxytocin than in term ones. [9] 
In contrast to the contribution of Wharton’s jelly, cooling 
causes only temporary vasoconstriction. [9] 

Within the child, the umbilical vein and ductus venosus 
close up, and degenerate into fibrous remnants known as 
the round ligament of the liver and the ligamentum veno- 
sum respectively. Part of each umbilical artery closes up 
(degenerating into what are known as the medial umbili- 
cal ligaments), while the remaining sections are retained 
as part of the circulatory system. 


1.1.4 Problems and abnormalities 



A knotted cord on a newborn baby. 

A number of abnormalities can affect the umbilical cord, 
which can cause problems that affect both mother and 
child: [10] 

• Umbilical cord compression can result from, for ex- 
ample, entanglement of the cord, [11] a knot in the 
cord, [11] or a nuchal cord, [11] (which is the wrapping 
of the umbilical cord around the fetal neck) [12] but 
these conditions do not always cause obstruction of 
fetal circulation. 

• Velamentous cord insertion 

• Single umbilical artery 

• Umbilical cord prolapse 

• Vasapraevia 

1.2 Medical protocols and proce- 
dures 
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The umbilical cord is about to be cut with scissors via cesarean 
section 



Umbilical cord clamp 



A day-old baby with its cord stump still attached. 


1.2.1 Clamping and cutting 

The cord can be clamped at different times; however de- 
laying the clamping of the umbilical cord until one minute 
after birth improves outcomes as long as there is the abil- 
ity to treat jaundice if it occurs. [13] Clamping is followed 
by cutting of the cord, which is painless due to the ab- 
sence of nerves. The cord is extremely tough, like thick 
sinew, and so cutting it requires a suitably sharp instru- 
ment. While umbilical severance may be delayed until 
after the cord has stopped pulsing (5-20 minutes after 
birth), there is ordinarily no significant loss of either ve- 
nous or arterial blood while cutting the cord. Current ev- 
idence neither supports, nor refutes, delayed cutting of 



A 7 cm (2.75 in) long detached umbilical cord. 


the cord, according to the American Congress of Obste- 
tricians and Gynecologists (ACOG) guidelines. 

There are umbilical cord clamps which incorporate a 
knife. These clamps are safer and faster, allowing one to 
first apply the cord clamp and then cut the umbilical cord. 
After the cord is clamped and cut, the newborn wears a 
plastic clip on the navel area until the compressed region 
of the cord has dried and sealed sufficiently. 

The length of umbilical left attached to the newborn 
varies by practice; in most hospital settings the length of 
cord left attached after clamping and cutting is minimal. 
In the United States, however, where the birth occurred 
outside of the hospital and an emergency medical techni- 
cian (EMT) clamps and cuts the cord, a longer segment 
up to 18 cm (7 in) in length [14][15] is left attached to the 
newborn. 

The remaining umbilical stub remains for up to 10 days 
as it dries and then falls off. 


Early versus delayed clamping 

A Cochrane review in 2013 came to the conclusion that 
delayed cord clamping (between one and three minutes 
after birth) is “likely to be beneficial as long as ac- 
cess to treatment for jaundice requiring phototherapy is 
available”. [16] In this review delayed clamping, as con- 
trasted to early, resulted in no difference in risk of severe 
maternal postpartum hemorrhage or neonatal mortality, 
low Apgar score. On the other hand, delayed clamping 
resulted in an increased birth weight of on average about 
100 g, and an increased hemoglobin concentration of on 
average 1.5 g/dL with half the risk of being iron deficient 
at three and six months, but an increased risk of jaundice 
requiring phototherapy. [16] 

In 2012, the American College of Obstetricians and Gy- 
necologists officially endorsed delaying clamping of the 
umbilical cord for 30-60 seconds with the newborn held 
below the level of the placenta in all cases of preterm de- 
livery based largely on evidence that it reduces the risk of 
intraventricular hemorrhage in these children by 50%J 171 
In the same committee statement, ACOG also recognize 
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several other likely benefits for preterm infants, includ- 
ing “improved transitional circulation, better establish- 
ment of red blood cell volume, and decreased need for 
blood transfusion”, as well as several for full term in- 
fants, including improved iron stores and increased blood 
volume, however it stopped short of endorsing delayed 
clamping for term infants due to a lack of evidence show- 
ing that these improved final outcomes or outweighed the 
increased risk of polycythemia or hyperbilirubinemia^ 18 ^ 
associated with delayed clamping. [17] 

Several studies have shown benefits of delayed cord 
clamping: A meta-analysis [19] showed that delaying 

clamping of the umbilical cord in full-term neonates for 
a minimum of 2 minutes following birth is beneficial to 
the newborn in giving improved hematocrit, iron status 
as measured by ferritin concentration and stored iron, 
as well as a reduction in the risk of anemia (relative 
risk, 0.53; 95% Cl, 0.40-0.70). [19] A decrease was also 
found in a study from 2008. [20] Although there is higher 
hemoglobin level at 2 months, this effect did not persist 
beyond 6 months of age. [18] Not clamping the cord for 
three minutes following the birth of a baby improved out- 
comes at four years of age. [21] 

Negative effects of delayed cord clamping include an 
increased risk of polycythemia. Still, this condition 
appeared to be benign in studies. [19] Infants whose 
cord clamping occurred later than 60 seconds after 
birth had a higher rate of neonatal jaundice requiring 
phototherapy. [18] 

Delayed clamping is not recommended as a response 
to cases where the newborn is not breathing well and 
needs resuscitation. Rather, the recommendation is in- 
stead to immediately clamp and cut the cord and per- 
form cardiopulmonary resuscitation. [22] The umbilical 
cord pulsating is not a guarantee that the baby is receiving 
enough oxygen. [23] 


Umbilical nonseverance 

Some parents choose to omit cord severance entirely, a 
practice called "lotus birth" or umbilical nonseverance. 
The entire intact umbilical cord is allowed to dry and sep- 
arates on its own (typically on the 3rd day after birth), 
falling off and leaving a healed umbilicus. [24] 


Umbilical cord catheterization 

As the umbilical vein is directly connected to the central 
circulation, it can be used as a route for placement of a ve- 
nous catheter for infusion and medication. The umbilical 
vein catheter is a reliable alternative to percutaneous pe- 
ripheral or central venous catheters or intraosseous canu- 
las and may be employed in resuscitation or intensive care 
of the newborn. 


Blood sampling 

From 24 to 34 weeks of gestation, when the fetus is typ- 
ically viable, blood can be taken from the cord in order 
to test for abnormalities (particularly for hereditary con- 
ditions). This diagnostic genetic test procedure is known 
as percutaneous umbilical cord blood sampling. [25] 


1.2.2 Storage of cord blood 

Main article: Cord blood 

The blood within the umbilical cord, known as cord 
blood, is a rich and readily available source of primi- 
tive, undifferentiated stem cells (of type CD34-positive 
and CD3 8-negative). These cord blood cells can be used 
for bone marrow transplant. 

Some parents choose to have this blood diverted from 
the baby’s umbilical blood transfer through early cord 
clamping and cutting, to freeze for long-term storage 
at a cord blood bank should the child ever require the 
cord blood stem cells (for example, to replace bone mar- 
row destroyed when treating leukemia). This practice is 
controversial, with critics asserting that early cord blood 
withdrawal at the time of birth actually increases the 
likelihood of childhood disease, due to the high volume 
of blood taken (an average of 108ml) in relation to the 
baby’s total supply (typically 300ml). [20] The Royal Col- 
lege of Obstetricians and Gynaecologists stated in 2006 
that “there is still insufficient evidence to recommend di- 
rected commercial cord blood collection and stem-cell 
storage in low-risk families”. 

The American Academy of Pediatrics has stated that 
cord blood banking for self -use should be discouraged 
(as most conditions requiring the use of stem cells will 
already exist in the cord blood), while banking for gen- 
eral use should be encouraged. [26] In the future, cord 
blood-derived embryonic-like stem cells (CBEs) may be 
banked and matched with other patients, much like blood 
and transplanted tissues. The use of CBEs could po- 
tentially eliminate the ethical difficulties associated with 
embryonic stem cells (ESCs). [27] 

While the American Academy of Pediatrics discourages 
private banking except in the case of existing medical 
need, it also says that information about the potential ben- 
efits and limitations of cord blood banking and transplan- 
tation should be provided so that parents can make an in- 
formed decision. 

In the United States, cord blood education has been sup- 
ported by legislators at the federal and state levels. In 
2005, the National Academy of Sciences published an 
Institute of Medicine (IoM) report which recommended 
that expectant parents be given a balanced perspective on 
their options for cord blood banking. In response to their 
constituents, state legislators across the country are intro- 
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ducing legislation intended to help inform physicians and 
expectant parents on the options for donating, discard- 
ing or banking lifesaving newborn stem cells. Currently 
17 states, representing two-thirds of U.S. births, have en- 
acted legislation recommended by the IoM guidelines. 

The use of cord blood stem cells in treating conditions 
such as brain injury [28] and Type 1 Diabetes [29] is already 
being studied in humans, and earlier stage research is be- 
ing conducted for treatments of stroke, [30][31] and hearing 
loss. [32] 


Cord blood stored with private banks is typically reserved 
for use of the donor child only. In contrast, cord blood 
stored in public banks is accessible to anyone with a 
closely matching tissue type and demonstrated need. The 
use of cord blood from public banks is increasing. Cur- 
rently it is used in place of a bone marrow transplant in 
the treatment of blood disorders such as leukemia, with 
donations released for transplant through one registry, 
Netcord.org, [33] passing 1,000,000 as of January 2013. 
Cord blood is used when the patient cannot find a match- 
ing bone marrow donor; this “extension” of the donor 
pool has driven the expansion of public banks. 


1.3 The umbilical cord in other an- 
imals 


The umbilical cord in some mammals, including cows and 
sheep, contains two distinct umbilical veins. There is only 
one umbilical vein in the human umbilical cord. [34] 

In some animals, the mother will gnaw through the 
cord, thus separating the placenta from the offspring. 
The cord along with the placenta is often eaten by the 
mother, to provide nourishment and to dispose of tis- 
sues that would otherwise attract scavengers or predators. 
In chimpanzees, the mother leaves the cord in place and 
nurses her young with the cord and placenta attached un- 
til the cord dries out and separates naturally, within a day 
of birth, at which time the cord is discarded. (This was 
first documented by zoologists in the wild in 1974. [35] ) 

Some species of shark are viviparous and have an um- 
bilical cord attached to their placenta. These sharks are 
the hammerheads, requiems and smoothhounds . 1 36 1 How- 
ever, these sharks are still classed as fish, largely because 
they breathe through gills. 

Animals that lay eggs seem to have a false umbilical-cord 
that attaches the embryo and yolk together in much the 
same way. 


1.4 Other uses for the term “umbil- 
ical cord” 


The term “umbilical cord” or just “umbilical” has also 
come to be used for other cords with similar functions, 
such as the hose connecting surface- supplied divers to 
their surface supply of air and/or heating, or space-suited 
astronauts to their spacecraft. Engineers sometimes use 
the term to describe a complex or critical cable connect- 
ing a component, especially when composed of bundles 
of conductors of different colors, thickness and types, 
terminating in a single multi-contact disconnect. 


1.5 Cancer-causing toxins in hu- 
man umbilical cords 


In multiple American and international studies, cancer- 
causing chemicals have been found in the blood 
of umbilical cords. These originate from certain 
plastics, computer circuit boards, fumes and syn- 
thetic fragrances among others. Over 300 toxic 
chemicals have been found, including bisphenol A 
(BPA), tetrabromobisphenol A (TBBPA), Teflon-related 
perfluorooctanoic acid, galaxolide and synthetic musks 
among others. [37] The studies in America showed higher 
levels in African Americans, Hispanic Americans and 
Asian Americans due, it is thought, to living in areas of 
higher pollution. [38] 


1.6 Additional images 





Diagram illustrating a later 
stage in the development of the umbilical cord. 



Fetus of about eight weeks, 
enclosed in the amnion. Magnified a little over two 
diameters 
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Scheme of placental circu- with umbilical cord clamped. 
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• Human embryo with heart 
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1.7 See also 





child, seconds 
after birth. The umbilical cord has not yet been cut. 


tached, soon after home birth. 



• Umbilical line 
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Huey. Page 32. 

[35] See In the Shadow of Man, by Jane Goodall. 

[36] “Sharks (Chondrichthyes)". FAO. Retrieved 2009-09-14. 

[37] http://www.plosone.org/article/info%3Adoi%2F10. 
1371%2Fjournal.pone.0042474 

[38] http://www.scientificamerican. com/article. cfm?id= 
chemicals- umbilical- cord- blood 


1.9 External links 

• Media related to Umbilical cord at Wikimedia Com- 
mons 


Chapter 2 

Latin 


For other uses, see Latin (disambiguation). 

“Roman language” redirects here. It is not to be con- 
fused with Romance languages, Romansh language, 
Romanesco dialect, Romanian language, or Romani 
language. 

Latin (Latin: lingua latina , IPA: ['lir)g w a la'ti:na]) is a 
classical language belonging to the Italic branch of the 
Indo-European languages. The Latin alphabet is derived 
from the Etruscan and Greek alphabets. 

Latin was originally spoken in Latium, in the Italian 
Peninsula. Through the power of the Roman Repub- 
lic, it became the dominant language, initially in Italy 
and subsequently throughout the Roman Empire. Vulgar 
Latin developed into the Romance languages, such as 
Italian, Portuguese, Spanish, French, and Romanian. 
Latin, Italian and French have contributed many words 
to the English language. Latin and Ancient Greek roots 
are used in theology, biology, and medicine. 

By the late Roman Republic (75 BC), Old Latin had 
been standardised into Classical Latin. Vulgar Latin was 
the colloquial form spoken during the same time and at- 
tested in inscriptions and the works of comic playwrights 
like Plautus and Terence. [4] Late Latin is the written lan- 
guage from the 3rd century, and Medieval Latin the lan- 
guage used from the 9th century to the Renaissance which 
used Renaissance Latin. Later, Early Modern Latin and 
Modern Latin evolved. Latin was used as the language 
of international communication, scholarship, and science 
until well into the 18th century, when it began to be sup- 
planted by vernaculars. Ecclesiastical Latin remains the 
official language of the Holy See and the Roman Rite of 
the Catholic Church. 

Today, many students, scholars and members of the 
Catholic clergy speak Latin fluently. It is taught in pri- 
mary, secondary and postsecondary educational institu- 
tions around the world. [5][6] 

Latin is a highly inflected language, with three distinct 
genders, seven noun cases, four verb conjugations, four 
verb principal parts, six tenses, three persons, three 
moods, two voices, two aspects and two numbers. 


2.1 Legacy 

The language has been passed down through various 
forms. 

2.1.1 Inscriptions 

Some inscriptions have been published in an interna- 
tionally agreed, monumental, multivolume series, the 
" Corpus Inscriptionum Latinarum (CIL)". Authors and 
publishers vary, but the format is about the same: vol- 
umes detailing inscriptions with a critical apparatus stat- 
ing the provenance and relevant information. The reading 
and interpretation of these inscriptions is the subject mat- 
ter of the field of epigraphy. About 270,000 inscriptions 
are known. 

2.1.2 Literature 

r /we 



Julius Caesar's Commentarii de Bello Gallico is one of the most 
famous classical Latin texts of the Golden Age of Latin. The 
unvarnished, journalistic style of this patrician general has long 
been taught as a model of the urbane Latin officially spoken and 
written in the floruit of the Roman Republic. 

The works of several hundred ancient authors who wrote 
in Latin have survived in whole or in part, in substan- 
tial works or in fragments to be analyzed in philology. 
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They are in part the subject matter of the field of classics. 
Their works were published in manuscript form before 
the invention of printing and are now published in care- 
fully annotated printed editions, such as the Loeb Classi- 
cal Library, published by Harvard University Press, or the 
Oxford Classical Texts, published by Oxford University 
Press. 

Latin translations of modern literature such as The Hob- 
bit , , Treasure Island , Robinson Crusoe , Paddington Bear , 
Winnie the Pooh , The Adventures of Tintin , Aster ix, Harry 
Potter , Walter the Farting Dog , Le Petit Prince , Max and 
Moritz , How the Grinch Stole Christmas 7, The Cat in the 
Hat , and a book of fairy tales, ‘Tabulae mirabiles,” are 
intended to garner popular interest in the language. Ad- 
ditional resources include phrasebooks and resources for 
rendering everyday phrases and concepts into Latin, such 
as Meissner’s Latin Phrasebook. 


2.1.3 Linguistics 

The Latin influence in English has been significant at all 
stages of its insular development. In the Middle Ages, 
borrowing from Latin occurred from ecclesiastical usage 
established by Saint Augustine of Canterbury in the 6th 
century or indirectly after the Norman Conquest, through 
the Anglo-Norman language. From the 16th to the 18th 
centuries, English writers cobbled together huge num- 
bers of new words from Latin and Greek words, dubbed 
"inkhorn terms", as if they had spilled from a pot of ink. 
Many of these words were used once by the author and 
then forgotten, but some useful ones survived, such as 
'imbibe' and 'extrapolate'. Many of the most common 
polysyllabic English words are of Latin origin through the 
medium of Old French. 

The influence of Roman governance and Roman tech- 
nology on the less-developed nations under Roman do- 
minion made those nations adopted Latin phraseology 
in some specialized areas, such as science, technology, 
medicine, and law. For example, the Linnaean system 
of plant and animal classification was heavily influenced 
by Historia Naturalis , an encyclopedia of people, places, 
plants, animals, and things published by Pliny the Elder. 
Roman medicine, recorded in the works of such physi- 
cians as Galen, established that today’s medical termi- 
nology would be primarily derived from Latin and Greek 
words, the Greek being filtered through the Latin. Roman 
engineering had the same effect on scientific terminology 
as a whole. Latin law principles have survived partly in a 
long list of Latin legal terms. 

A few international auxiliary languages have been heavily 
influenced by Latin. Interlingua is sometimes considered 
a simplified, modern version of the language. Latino sine 
Flexione, popular in the early 20th century, is Latin with 
its inflections stripped away, among other grammatical 
changes. 


2.1.4 Education 



A multivolume Latin dictionary in the University Library of Graz. 


Throughout European history, an education in the clas- 
sics was considered crucial for those who wished to join 
literate circles. Instruction in Latin is an essential as- 
pect. In today’s world, a large number of Latin students 
in the US learn from Wheelock’s Latin: The Classic In- 
troductory Latin Course , Based on Ancient Authors. This 
book, first published in 1956, [7] was written by Frederic 
M. Wheelock, who received a PhD from Harvard Uni- 
versity. Wheelock’s Latin has become the standard text 
for many American introductory Latin courses. 

The Living Latin movement attempts to teach Latin in the 
same way that living languages are taught, as a means of 
both spoken and written communication. It is available at 
the Vatican and at some institutions in the US, such as the 
University of Kentucky and Iowa State University. The 
British Cambridge University Press is a major supplier 
of Latin textbooks for all levels, such as the Cambridge 
Latin Course series. It has also published a subseries of 
children’s texts in Latin by Bell & Forte, which recounts 
the adventures of a mouse called Minimus. 

In the United Kingdom, the Classical Association encour- 
ages the study of antiquity through various means, such as 
publications and grants. The University of Cambridge, [8] 
the Open University, [9] a number of prestigious inde- 
pendent schools, for example Eton and Harrow, and Via 
Facilis, [10] a London-based charity, run Latin courses. In 
the United States and in Canada, the American Classi- 
cal League supports every effort to further the study of 
classics. Its subsidiaries include the National Junior Clas- 
sical League (with more than 50,000 members), which 
encourages high school students to pursue the study of 
Latin, and the National Senior Classical League, which 
encourages students to continue their study of the clas- 
sics into college. The league also sponsors the National 
Latin Exam. Classicist Mary Beard wrote in The Times 
Literary Supplement in 2006 that the reason for learning 
Latin is because of what was written in it. [11] 
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Latin and Ancient Greek at Duke University, 2014. 


2.1.5 Official status 

Latin was or is the official language of European states: 

• * Holy See - used in the diocese, with Italian being 
the official language of Vatican City 

• ZE Croatia - Latin was the official language 
of Croatian Parliament (Sabor) from the 13th to 
the 19th century (1847). The oldest preserved 
records of the parliamentary sessions (Congregatio 
Regni totius Sclavonie generalis) - held in Zagreb 
(Zagabria), Croatia - date from 19 April 1273. An 
extensive Croatian Latin literature exists. 

• Poland - officially recognised and widely 
used [12][13][14][15] between the 9th and 18th cen- 
turies, commonly used in foreign relations and pop- 
ular as a second language among some of the 
nobility [16] 


2.2 History 

Main article: History of Latin 

According to Roman mythology, Latin was established 
by a tribal people called the Latini before the Trojan 
War. A number of historical phases of the language have 



The linguistic landscape of Central Italy at the beginning of Ro- 
man expansion 


been recognised, each distinguished by subtle differences 
in vocabulary, usage, spelling, morphology and syntax. 
There are no hard and fast rules of classification; differ- 
ent scholars emphasise different features. As a result, the 
fist has variants, as well as alternative names. In addition 
to the historical phases, Ecclesiastical Latin refers to the 
styles used by the writers of the Roman Catholic Church 
as well as by Protestant scholars from Late Antiquity on- 
ward. 

After the Western Roman Empire fell in 476, and Ger- 
manic kingdoms took its place, the Germanic people 
adopted Latin as a language more suitable for legal and 
other formal uses. 


2.2.1 Old Latin 

Main article: Old Latin 


The earliest known form of Latin is Old Latin, which 
was spoken from the Roman Kingdom to the middle of 
the Roman Republic period. It is attested both in in- 
scriptions and in some of the earliest extant Latin literary 
works, such as the comedies of Plautus and Terence. The 
Latin alphabet was devised from the Etruscan alphabet. 
The writing later changed from an initial right-to-left or 
boustrophedon [17][18] to a left-to-right script. [19] 


2.2.2 Classical Latin 

Main article: Classical Latin 


During the late republic and into the first years of the em- 
pire, a new Classical Latin arose, a conscious creation of 
the orators, poets, historians and other literate men, who 
wrote the great works of classical literature, which were 
taught in grammar and rhetoric schools. Today’s instruc- 
tional grammars trace their roots to such schools, which 
served as a sort of informal language academy dedicated 
to maintaining and perpetuating educated speech. [20][21] 
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2.2.3 Vulgar Latin 

Main articles: Vulgar Latin and Late Latin 


Philological analysis of Archaic Latin works, such as 
those of Plautus, which contain snippets of everyday 
speech, indicates that a spoken language, Vulgar Latin 
(, sermo vulgi (“the speech of the masses”) by Cicero), ex- 
isted at the same time as the literate Classical Latin. The 
informal language was rarely written, so philologists have 
been left with only individual words and phrases cited by 
classical authors and those found as graffiti. [22] 

As it was free to develop on its own, there is no reason 
to suppose that the speech was uniform either diachroni- 
cally or geographically. On the contrary, romanised Eu- 
ropean populations developed their own dialects of the 
language. [23] The Decline of the Roman Empire meant a 
deterioration in educational standards that brought about 
Late Latin, a postclassical stage of the language seen in 
Christian writings of the time. It was more in line with 
the everyday speech not only because of a decline in ed- 
ucation but also because of a desire to spread the word to 
the masses. 

Despite the dialect variation (which is found in any 
widespread language) the languages of Spain, France, 
Portugal, and Italy retained a remarkable unity in phono- 
logical forms and developments, bolstered by the sta- 
bilising influence of their common Christian (Roman 
Catholic) culture. It was not until the Moorish conquest 
of Spain in 7 1 1 cut off communications between the ma- 
jor Romance regions that the languages began to diverge 
seriously. [24] The Vulgar Latin dialect that would later be- 
come Romanian diverged somewhat more from the other 
varieties, as it was largely cut off from the unifying influ- 
ences in the western part of the Empire. 

One way to determine whether a Romance language fea- 
ture was in Vulgar Latin is to compare it with its par- 
allel in Classical Latin. If it was not preferred in Clas- 
sical Latin, then it most likely came from the invisible 
contemporaneous Vulgar Latin. For example, Romance 
“horse” (cavallo/cheval/caballo/cavalo) came from Latin 
caballus. However, Classical Latin used equus. Caballus 
therefore was most likely the spoken form (slang). [25] 

Vulgar Latin began to diverge into distinct languages by 
the 9th century at the latest, when the earliest extant Ro- 
mance writings begin to appear. They were, through- 
out the period, confined to everyday speech, as Medieval 
Latin was used for writing. 
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The Latin Malmesbury Bible from 1407. 


developed into the various incipient Romance languages; 
however, in the educated and official world Latin contin- 
ued without its natural spoken base. Moreover, this Latin 
spread into lands that had never spoken Latin, such as the 
Germanic and Slavic nations. It became useful for inter- 
national communication between the member states of 
the Holy Roman Empire and its allies. 

Without the institutions of the Roman empire that had 
supported its uniformity, medieval Latin lost its linguis- 
tic cohesion: for example, in classical Latin sum and 
eram are used as auxiliary verbs in the perfect and plu- 
perfect passive, which are compound tenses. Medieval 
Latin might use fui and fueram instead. [26] Furthermore, 
the meanings of many words have been changed and new 
vocabularies have been introduced from the vernacular. 
Identifiable individual styles of classically incorrect Latin 
prevail. [26] 


2.2.5 Renaissance Latin 

Main article: Renaissance Latin 

The Renaissance briefly reinforced the position of Latin 



Incunabula by language German 

Date: March 2. 2011 


2.2.4 Medieval Latin 

Main article: Medieval Latin 

Medieval Latin is the written Latin in use during that 
portion of the postclassical period when no correspond- 
ing Latin vernacular existed. The spoken language had 


Most 15th century printed books ( incunabula ) were in Latin, with 
the vernacular languages playing only a secondary role/ 271 

as a spoken language by its adoption by the Renaissance 
Humanists. Often led by members of the clergy, they 
were shocked by the accelerated dismantling of the ves- 



2.2. HISTORY 


13 


tiges of the classical world and the rapid loss of its litera- 
ture. They strove to preserve what they could and restore 
Latin to what it had been and introduced the practice of 
producing revised editions of the literary works that re- 
mained by comparing surviving manuscripts. They cor- 
rected Medieval Latin out of existence no later than the 
15 th century and replaced it with more correct versions 
supported by the scholars of the rising universities, who 
attempted, by scholarship, to discover what the classical 
language had been. 

2.2.6 New Latin 

Main article: New Latin 

During the Early Modern Age, Latin still was the most 
important language of culture in Europe. Therefore, until 
the end of the 17th century the majority of books and 
almost all diplomatic documents were written in Latin. 
Afterwards, most diplomatic documents were written in 
French and later just native or other languages. 

2.2.7 Contemporary Latin 


Main article: Contemporary Latin 
The largest organisation that retains Latin in official and 



The signs at Wallsend Metro station are in English and Latin as 
a tribute to Wallsend ’s role as one of the outposts of the Roman 
Empire. 

quasi-official contexts is the Catholic Church. Latin re- 


mains the language of the Roman Rite; the Tridentine 
Mass is celebrated in Latin. Although the Mass of Paul 
VI is usually celebrated in the local vernacular language, 
it can be and often is said in Latin, in part or whole, es- 
pecially at multilingual gatherings. It is the official lan- 
guage of the Holy See, the primary language of its public 
journal, the Acta Apostolicae Sedis , and the working lan- 
guage of the Roman Rota. Vatican City is also home to 
the world’s only automatic teller machine that gives in- 
structions in Latin. [28] In the pontifical universities post- 
graduate courses of Canon law are taught in Latin, and 
papers are written in the same language. 

In the Anglican Church, after the publication of the Book 
of Common Prayer of 1559, a Latin edition was pub- 
lished in 1560 for use at universities such as Oxford and 
the leading “public schools” (English private academies), 
where the liturgy was still permitted to be conducted in 
Latin [29] and there have been several Latin translations 
since. Most recently, a Latin edition of the 1979 USA 
Anglican Book of Common Prayer has appeared. [30] 

Some films of ancient settings, such as Sebastiane and The 
Passion of the Christ , have been made with dialogue in 
Latin for the sake of realism. Occasionally, Latin dia- 
logue is used because of its association with religion or 
philosophy, in such film/television series as The Exorcist 
and Lost ("Jughead"). Subtitles are usually shown for the 
benefit of those who do not understand Latin. There are 
also songs written with Latin lyrics. The libretto for the 
opera-oratorio Oedipus rex (opera) by Igor Stravinsky is 
in Latin. 

Switzerland adopts the country’s Latin short name Helve- 
tia on coins and stamps since there is no room to use all of 
the nation’s four official languages. For a similar reason, 
it adopted the international vehicle and internet code C/7, 
which stands for Confoederatio Helvetica , the country’s 
full Latin name. 



CONSILIUM 

The polyglot European Union has adopted Latin names in the 
logos of some of its institutions for the sake of linguistic compro- 
mise, an “ ecumenical nationalism” common to most of the con- 
tinent and as a sign of the continent's heritage (such as the EU 
Council : Consilium) 

Many organizations today have Latin mottos, such as 
"Semper paratus" (always ready), the motto of the United 
States Coast Guard, and "Semper fidelis" (always faith- 


14 


CHAPTER 2. LATIN 


ful), the motto of the United States Marine Corps. Sev- 
eral of the states of the United States also have Latin 
mottos, such as “Qui transtulit sustinet” (“He who trans- 
planted still sustains”), the state motto of Connecticut; 
"Ad astra per aspera" (“To the stars through hardships”), 
that of Kansas; “Si quaeris peninsulam amoenam, cir- 
cumspice” (“If you seek a pleasant peninsula, look about 
you”), that of Michigan; "Salus populi suprema lex esto" 
(“The health of the people should be the highest law”), 
that of Missouri; "Esse quam videri" (To be rather than 
to seem), that of North Carolina; "Sic semper tyran- 
nis" (Thus always for tyrants), that of Virginia; and 
"Montani semper liberi" (Mountaineers are always free), 
that of West Virginia. Another Latin motto is "Per ar- 
dua ad astra" (Through adversity/struggle to the stars), the 
motto of the Royal Air Force (RAF). Some schools adopt 
Latin mottos, for example Harvard University’s motto is 
"Veritas" meaning (truth). Veritas was the goddess of 
truth, a daughter of Saturn, and the mother of Virtue. 

Similarly Canada's motto “A mari usque ad mare” (from 
sea to sea) and most provincial mottos are also in Latin 
(British Columbia's is Splendor Sine Occasu (splendor 
without diminishment)). 

Occasionally, some media outlets broadcast in Latin, 
which is targeted at enthusiasts. Notable examples in- 
clude Radio Bremen in Germany, YLE radio in Finland, 
and Vatican Radio & Television, all of which broadcast 
news segments and other material in Latin. [31] 

There are many websites and forums maintained in Latin 
by enthusiasts. The Latin Wikipedia has more than 
100,000 articles written in Latin. 

Latin is taught in many high schools, especially in Eu- 
rope and the Americas. It is most common in British 
public schools and grammar schools, the Italian liceo clas- 
sico and liceo scientifico, the German Humanistisches 
Gymnasium and the Dutch gymnasium. In the United 
States, it is taught in Baltimore City College, Boston 
Latin Academy, Boston Latin School, Brooklyn Latin 
School, Central High School of Philadelphia, English 
High School of Boston, Norwell High School (Mas- 
sachusetts), and Oak Hall School. 


2.3 Phonology 

Main article: Latin spelling and pronunciation 

No inherited verbal knowledge of the ancient pronuncia- 
tion of Latin exists so it must be reconstructed. Among 
the data used for reconstruction are explicit statements 
about pronunciation by ancient authors, misspellings, 
puns, ancient etymologies, and the spelling of Latin loan- 
words in other languages. [32] 


2.3.1 Consonants 

The consonant phonemes of Classical Latin are shown in 
the following table : [33] 

In Old and Classical Latin, the Latin alphabet had no dis- 
tinction between uppercase and lowercase, and the letters 
(J U W) did not exist. In place of (J U), {I V) were used. 
(I V) represented both vowels and consonants. Most of 
the letterforms were similar to modern uppercase, as can 
be seen in the inscription from the Colosseum shown at 
the top of the article. 

The spelling systems used in Latin dictionaries and mod- 
ern editions of Latin texts, however, normally use (i u) in 
place of Classical-era (i v). Some systems use {j v) for the 
consonant sounds /j w/ except in the combinations (gu su 
qu) for which (\) is never used. 

Some notes concerning the mapping of Latin phonemes 
to English graphemes are given below: 

Doubled consonants in Latin are pronounced long. In En- 
glish, consonants are pronounced double only between 
two words or morphemes, as in unnamed , which has a 
doubled /nn/ like the nn in Latin annus. 

2.3.2 Vowels 

Simple vowels 

In Classical Latin, the letter (U) was written as {V) even 
if it was used as a vowel. (Y) was adopted to represent 
upsilon in loanwords from Greek, but it was pronounced 
like (u) and (i) by some speakers. It was also used in na- 
tive Latin words by confusion with Greek words of similar 
meaning, such as sylva and ukr|. 

Classical Latin distinguished between long and short vow- 
els. Then, long vowels, except for (I), were frequently 
marked using the apex, which was sometimes similar to 
an acute accent (AEOVY). Long /i:/ was written using 
a taller version of {I), called i longa “long I": {I). In mod- 
ern texts, long vowels are often indicated by a macron (a 
e I o u), and short vowels are usually unmarked except 
when it is necessary to distinguish between words, when 
they are marked with a breve: (a e l 6 u). 

Long vowels in Classical Latin were pronounced with a 
different quality from short vowels and also were longer. 
The difference is described in table below: 

A vowel and (m) at the end of a word, or a vowel and 
(n) before (s) or (f), was long and nasal, as in monstrum 
/mo:stru:/. 

Diphthongs 

Classical Latin had several diphthongs. The two most 
common were {ae au). (oe) was fairly rare, and (ui eu 
ei ou) were very rare, at least in native Latin words. [36] 
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The sequences sometimes did not represent diphthongs, 
{ae) and {oe) also represented a sequence of two vow- 
els in different syllables in aenus [a'e:.nys] “of bronze” 
and coepit [ko'e:.pit] “began”, and {au ui eu ei ou) repre- 
sented sequences of two vowels or of a vowel and one of 
the semivowels /j w/, in cave ['ka.we:] “beware!", cuius 
['kyj.jys] “whose”, monuT [mon.y.i:] “I warned”, solvT 
['sol.wi:] “I released”, delevT [de:'le:.wi:] “I destroyed”, 
eius ['ej.jys] “his”, and novus [no.wys] “new”. 

Old Latin had more diphthongs, but most of them 
changed into long vowels in Classical Latin. The Old 
Latin diphthong {ai) and the sequence {ai) became Classi- 
cal {ae). Old Latin {oi) and {ou) changed to Classical {k), 
except in a few words whose {oi) became Classical {oe). 
These two developments sometimes occurred in different 
words from the same root: for instance, Classical poena 
“punishment” and pumre “to punish”. [36] Early Old Latin 
{ei) usually changed to Classical {l). [37] 

In Vulgar Latin and the Romance languages, {ae au oe) 
merged with {e o e). A similar pronunciation also ex- 
isted during the Classical Latin period for less-educated 
speakers. [36] 


2.4 Orthography 


Main article: Latin alphabet 

Latin was written in the Latin alphabet, derived from 



The Duenos Inscription, from the 6th century BC, is one of the 
earliest known Old Latin texts. 

the Old Italic script, which was in turn drawn from 
the Greek alphabet and ultimately the Phoenician alpha- 
bet. [38] This alphabet has continued to be used over the 
centuries as the script for the Romance, Celtic, Ger- 
manic, Baltic, Finnic. and many Slavic languages (Polish, 
Slovak, Slovene, Croatian and Czech), and it has been 


adopted by many languages around the world, including 
Vietnamese, the Austronesian languages, many Turkic 
languages, and most languages in sub-Saharan Africa, the 
Americas, and Oceania, making it by far the world’s sin- 
gle most widely used writing system. 

The number of letters in the Latin alphabet has varied. 
When it was first derived from the Etruscan alphabet, it 
contained only 21 letters. [39] Later, G was added to rep- 
resent /g/, which had previously been spelled C, and Z 
ceased to be included in the alphabet, as the language 
then had no voiced alveolar fricative. [40] The letters Y and 
Z were later added to represent Greek letters, upsilon and 
zeta respectively, in Greek loanwords. [40] 

W was created in the 11th century from VV. It repre- 
sented /w/ in Germanic languages, not Latin, which still 
uses V for the purpose. J was distinguished from the orig- 
inal I only during the late Middle Ages, as was the letter 
U from V. |40] Although some Latin dictionaries use 7, it 
is for rarely used for Latin text, as it was not used in clas- 
sical times, but many other languages use it. 

Classical Latin did not contain sentence punctuation, 
letter case, [41] or interword spacing, but apices were 
sometimes used to distinguish length in vowels and the 
interpunct was used at times to separate words. The first 
line of Catullus 3, originally written as 

LVGETEOVENERESCVPIDINESQVE 
(“Mourn, O Venuses and Cupids") 

or with interpunct as 

LVGETEOVENERESCVPIDINESQVE 

• 

would be rendered in a modern edition as 
Lugete, o Veneres Cupidinesque 
or with macrons 


Lugete, o Veneres Cupidinesque. 



A replica of the Old Roman Cursive inspired by the Vindolanda 
tablets, the oldest surviving handwritten documents in Britain. 

The Roman cursive script is commonly found on the 
many wax tablets excavated at sites such as forts, an espe- 
cially extensive set having been discovered at Vindolanda 
on Hadrian’s Wall in Britain. Curiously enough, most 
of the Vindolanda tablets show spaces between words, 
but spaces were avoided in monumental inscriptions from 
that era. 
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2.4.1 Alternate scripts 

Occasionally, Latin has been written in other scripts: 

• The disputed Praeneste fibula is a 7th-century BC 
pin with an Old Latin inscription written using the 
Etruscan script. 

• The rear panel of the early 8th-century Franks Cas- 
ket has an inscription that switches from Old English 
in Anglo-Saxon runes to Latin in Latin script and to 
Latin in runes. 


2.5 Grammar 

Main articles: Latin grammar and Latin syntax 

Latin is a synthetic, fusional language in the terminology 
of linguistic typology. In more traditional terminology, it 
is an inflected language, but typologists are apt to say “in- 
flecting”. Words include an objective semantic element 
and markers specifying the grammatical use of the word. 
The fusion of root meaning and markers produces very 
compact sentence elements: amo , “I love,” is produced 
from a semantic element, ama-, “love,” to which -o, a 
first person singular marker, is suffixed. 

The grammatical function can be changed by changing 
the markers: the word is “inflected” to express different 
grammatical functions, but the semantic element does not 
change. (Inflection uses affixing and infixing. Affixing is 
prefixing and suffixing. Latin inflections are never pre- 
fixed.) 

For example, amabit , “he or she or it will love”, is 
formed from the same stem, ama-, to which a future 
tense marker, -bi-, is suffixed, and a third person singu- 
lar marker, -t, is suffixed. There is an inherent ambigu- 
ity: -t may denote more than one grammatical category: 
masculine, feminine, or neuter gender. A major task in 
understanding Latin phrases and clauses is to clarify such 
ambiguities by an analysis of context. All natural lan- 
guages contain ambiguities of one sort or another. 

The inflections express gender, number, and case 
in adjectives, nouns, and pronouns, a process called 
declension. Markers are also attached to fixed stems of 
verbs, to denote person, number, tense, voice, mood, and 
aspect, a process called conjugation. Some words are un- 
inflected and undergo neither process, such as adverbs, 
prepositions, and interjections. 

2.5.1 Nouns 

Main article: Latin declension 

A regular Latin noun belongs to one of five main declen- 
sions, a group of nouns with similar inflected forms. The 


declensions are identified by the genitive singular form of 
the noun. The first declension, with a predominant ending 
letter of a, is signified by the genitive singular ending of 
-ae. The second declension, with a predominant ending 
letter of o, is signified by the genitive singular ending of 
-i. The third declension, with a predominant ending let- 
ter of i, is signified by the genitive singular ending of -is. 
The fourth declension, with a predominant ending letter 
of u, is signified by the genitive singular ending of -us. 
The fifth declension, with a predominant ending letter of 
e, is signified by the genitive singular ending of -ei. 

There are seven Latin noun cases, which also apply to 
adjectives and pronouns and mark a noun’s syntactic role 
in the sentence by means of inflections. Thus, word order 
is not as important in Latin as it is in English, which is less 
inflected. The general structure and word order of a Latin 
sentence can therefore vary. The cases are as follows: 

1. Nominative - used when the noun is the subject or 
a predicate nominative. The thing or person acting: 
the girl ran: puella cucurrit, or cucurrit puella 

2. Genitive - used when the noun is the possessor of or 
connected with an object: “the horse of the man”, or 
“the man’s horse"; in both instances, the word man 
would be in the genitive case when it is translated 
into Latin). It also indicates the partitive, in which 
the material is quantified: “a group of people"; “a 
number of gifts": people and gifts would be in the 
genitive case). Some nouns are genitive with special 
verbs and adjectives: The cup is full of wine. Pocu- 
lum plenum vlnl est. The master of the slave had 
beaten him. Dominus servl eum verberaverat. 

3. Dative - used when the noun is the indirect ob- 
ject of the sentence, with special verbs, with certain 
prepositions, and if it is used as agent, reference, or 
even possessor: The merchant hands the stola to the 
woman. Mercator feminae stolam tradit.) 

4. Accusative - used when the noun is the direct ob- 
ject of the subject and as the object of a preposition 
demonstrating place to which.: The man killed the 
boy. Vir necavit puerum. 

5. Ablative - used when the noun demonstrates sepa- 
ration or movement from a source, cause, agent or 
instrument or when the noun is used as the object 
of certain prepositions; adverbial: You walked with 
the boy. cum puerd ambulavistl 

6. Vocative - used when the noun is used in a direct ad- 
dress. The vocative form of a noun is often the same 
as the nominative, but exceptions include second- 
declension nouns ending in -us. The -us becomes an 
-e in the vocative singular. If it ends in -ius (such 
as fTlius), the ending is just -F (fill), as distinct from 
the nominative plural (filiT) in the vocative singular: 
"Master!" shouted the slave. "Domine!" clamavit 
servus. 
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7. Locative - used to indicate a location (correspond- 
ing to the English “in” or “at”). It is far less com- 
mon than the other six cases of Latin nouns and 
usually applies to cities and small towns and islands 
along with a few common nouns, such as the word 
domus , house. In the singular of the first and sec- 
ond declensions, its form coincides with the genitive 
(Roma becomes Romae , “in Rome”). In the plu- 
ral of all declensions and the singular of the other 
declensions, it coincides with the ablative (Athe- 
nae becomes Athems , “at Athens”). In the fourth- 
declension word domus , the locative form, domT (“at 
home”) differs from the standard form of all other 
cases. 

Latin lacks both definite and indefinite articles so puer 
currit can mean either “the boy is running” or “a boy is 
running”. 

2.5.2 Adjectives 

Main article: Latin declension 

There are two types of regular Latin adjectives: first- and 
second- declension and third-declension. They are so- 
called because their forms are similar or identical to first- 
and second-declension and third-declension nouns, re- 
spectively. Latin adjectives also have comparative (more 
— , -er) and superlative (most — , est) forms. There are also 
a number of Latin participles. 

Latin numbers are sometimes declined. See Numbers be- 
low. 

First- and second-declension adjectives 

Lirst- and second-declension adjectives are declined like 
first-declension nouns for the feminine forms and like 
second-declension nouns for the masculine and neuter 
forms. Lor example, for mortuus, mortua, mortuum 
(dead), mortua is declined like a regular first-declension 
noun (such as puella (girl)), mortuus is declined like a reg- 
ular second-declension masculine noun (such as dominus 
(lord, master)), and mortuum is declined like a regular 
second-declension neuter noun (such as auxilium (help)). 

First- and second-declension -er adjectives 

Some first- and second-declension adjectives have an -er 
as the masculine nominative singular form and are de- 
clined like regular first- and second-declension adjectives. 
Some but not all adjectives keep the e for all of the forms. 

Third-declension adjectives 

Third-declension adjectives are mostly declined like nor- 
mal third-declension nouns, with a few exceptions. In the 


plural nominative neuter, for example, the ending is -ia 
(omnia (all, everything)), and for third-declension nouns, 
the plural nominative neuter ending is -a or -ia (capita 
(heads), animalia (animals)) They can have one, two or 
three forms for the masculine, feminine, and neuter nom- 
inative singular. 

Participles 

Latin participles, like English participles, are formed 
from a verb. There are a few main types of partici- 
ples: Present Active Participles, Perfect Passive Partici- 
ples, Luture Active Participles, and Luture Passive Par- 
ticiples. 

2.5.3 Prepositions 

Latin sometimes uses prepositions, depending on the type 
of prepositional phrase being used. Prepositions can take 
two cases for their object: the accusative (“apud puerum” 
(with the boy), with “puerum” being the accusative form 
of “puer”, boy) and the ablative (“sine puero” (without the 
boy), “puero” being the ablative form of “puer”, boy). 

2.5.4 Verbs 

Main article: Latin conjugation 

A regular verb in Latin belongs to one of four main 
conjugations. A conjugation is “a class of verbs with simi- 
lar inflected forms. ” [42] The conjugations are identified by 
the last letter of the verb’s present stem. The present stem 
can be found by omitting the -re (-n in deponent verbs) 
ending from the present infinitive form. The infinitive of 
the first conjugation ends in -a-re or -a-ri (active and pas- 
sive respectively): amare , “to love,” hortarl , “to exhort"; 
of the second conjugation by -e-re or -e-n : monere, “to 
warn”, vererl , “to fear;" of the third conjugation by -ere, 
-f: ducere , “to lead,” UtT, “to use"; of the fourth by - T-re , 
-f-rf: audTre , “to hear,” experin, “to attempt”. [43] 

Irregular verbs may not follow the types or may be 
marked in a different way. The “endings” presented 
above are not the suffixed infinitive markers. The first 
letter in each case is the last of the stem so the conju- 
gations are also called a-conjugation, e-conjugation and 
i-conjugation. The fused infinitive ending is -re or -n. 
Third-conjugation stems end in a consonant: the conso- 
nant conjugation. Lurther, there is a subset of the thid 
conjugation, the i-stems, which behave somewhat like the 
fourth conjugation, as they are both i-stems, one short 
and the other long. [43] The stem categories descend from 
Indo-European and can therefore be compared to similar 
conjugations in other Indo-European languages. 

There are six general tenses in Latin (present, imper- 
fect, future, perfect, pluperfect and future perfect), three 
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moods (indicative, imperative and subjunctive, in addi- 
tion to the infinitive, participle, gerund, gerundive and 
supine), three persons (first, second and third), two num- 
bers (singular and plural), two voices (active and passive) 
and three aspects (perfective, imperfective, and stative). 
Verbs are described by four principal parts: 

1. The first principal part is the first-person singular, 
present tense, indicative mood, active voice form of 
the verb. If the verb is impersonal, the first principal 
part will be in the third-person singular. 

2. The second principal part is the present infinitive ac- 
tive. 

3. The third principal part is the first-person singular, 
perfect indicative active form. Like the first princi- 
pal part, if the verb is impersonal, the third principal 
part will be in the third-person singular. 

4. The fourth principal part is the supine form, or al- 
ternatively, the nominative singular, perfect passive 
participle form of the verb. The fourth principal part 
can show one gender of the participle or all three 
genders (-us for masculine, -a for feminine and -m 
for neuter) in the nominative singular. The fourth 
principal part will be the future participle if the verb 
cannot be made passive. Most modern Latin dictio- 
naries, if they show only one gender, tend to show 
the masculine; but many older dictionaries instead 
show the neuter, as it coincides with the supine. The 
fourth principal part is sometimes omitted for in- 
transitive verbs, but strictly in Latin, they can be 
made passive if they are used impersonally, and the 
supine exists for such verbs. 

There are six tenses in the Latin language. These are di- 
vided into two tense systems: the present system, which is 
made up of the present, imperfect and future tenses, and 
the perfect system, which is made up of the perfect, plu- 
perfect and future perfect tenses. Each tense has a set of 
endings corresponding to the person and number referred 
to. Subject (nominative) pronouns are generally omitted 
for the first (I, we) and second (you) persons unless em- 
phasis on the subject is desired. 

The table below displays the common inflected endings 
for the indicative mood in the active voice in all six tenses. 
For the future tense, the first listed endings are for the first 
and second conjugations, and the second listed endings 
are for the third and fourth conjugations: 

The future perfect endings are identical to the future 
forms of sum (with the exception of erint) and that the 
pluperfect endings are identical to the imperfect forms of 
sum. 

Deponent verbs 

Some Latin verbs are deponent, causing their forms to be 
in the passive voice but retain an active meaning: hortor, 


hortan, hortatus sum (to urge). 


2.6 Vocabulary 

As Latin is an Italic language, most of its vocabulary is 
likewise Italic, ultimately from the ancestral Proto-Indo- 
European language. However, because of close cultural 
interaction, the Romans not only adapted the Etruscan al- 
phabet to form the Latin alphabet but also borrowed some 
Etruscan words into their language, including persona 
“mask” and histrio “actor” J 441 Latin also included vocab- 
ulary borrowed from Oscan, another Italic language. 

After the Fall of Tarentum (272 BC), the Romans 
began hellenizing, or adopting features of Greek cul- 
ture, including the borrowing of Greek words, such 
as camera (vaulted roof), sumbolum (symbol), and ba- 
lineum (bath). [44] This hellenization led to the addition 
of “Y” and “Z” to the alphabet to represent Greek 
sounds. [45] Subsequently the Romans transplanted Greek 
art, medicine, science and philosophy to Italy, paying al- 
most any price to entice Greek skilled and educated per- 
sons to Rome and sending their youth to be educated in 
Greece. Thus, many Latin scientific and philosophical 
words were Greek loanwords or had their meanings ex- 
panded by association with Greek words, as ars (craft) 
and t8xvr|. [46] 

Because of the Roman Empire’s expansion and subse- 
quent trade with outlying European tribes, the Romans 
borrowed some northern and central European words, 
such as beber (beaver), of Germanic origin, and bracae 
(breeches), of Celtic origin. [46] The specific dialects of 
Latin across Latin-speaking regions of the former Roman 
Empire after its fall were influenced by languages specific 
to the regions. The dialects of Latin evolved into different 
Romance languages. 

During and after the adoption of Christianity into Ro- 
man society, Christian vocabulary became a part of the 
language, either from Greek or Hebrew borrowings or as 
Latin neologisms. [47] Continuing into the Middle Ages, 
Latin incorporated many more words from surrounding 
languages, including Old English and other Germanic 
languages. 

Over the ages, Latin-speaking populations produced new 
adjectives, nouns, and verbs by affixing or compounding 
meaningful segments. [48] For example, the compound ad- 
jective, omnipotens , “all-powerful,” was produced from 
the adjectives omnis , “all”, and potens , “powerful”, by 
dropping the final s of omnis and concatenating. Often, 
the concatenation changed the part of speech, and nouns 
were produced from verb segments or verbs from nouns 
and adjectives. [49] 
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2.7 Phrases 

The phrases are mentioned with accents to show where to 
stress. [50] In Latin, most words are stressed at the second- 
last (penultimate) syllable, called in Latin paenultima or 
syllaba paenultima A few words are stressed at the 
third-last syllable, called in Latin antepaenultima or syl- 
laba antepaenultimaP 1] 

salve to one person / salvete to more than one person - hello 
ave to one person / avete to more than one person - greetings 
vale to one person / valete to more than one person - goodbye 
cura ut valeas - take care 

exoptatus to male / exoptata to female, optatus to male / 
optata to female, gratus to male / grata to female, accep- 
tus to male / accepta to female - welcome 

quomodo vales?, ut vales? - how are you? 

bene - good 

amabo te - please 

bene valeo - I’m fine 

male - bad 

male valeo - I'm not good 
quaeso ([’kwajso]/[’kwe:so]) - please 

ita, ita est, ita vero, sic, sic est, etiam - yes 
non, minime - no 

gratias tibi, gratias tibi ago - thank you 

magnas gratias, magnas gratias ago - many thanks 

maximas gratias, maximas gratias ago, ingentes gra- 
tias ago - thank you very much 

accipe sis to one person / accipite sitis to more than one 
person, libenter - you’re welcome 

qua aetate es? - how old are you? 

25 annos natus to male / 25 annos nata to female - 25 
years old 

loquerisne ... - do you speak ... 

• Latine? - Latin? 

• Graece? ([’grajke]/[’gre:ke]) - Greek? 

• Anglice? ([’arjlike]) - English? 

• Italiane? - Italian? 

• Gallice? - French? 

• Hispanice? - Spanish? 

• Lusitanice? - Portuguese? 

• Theodisce? ([teo'diske]) - German? 

• Sinice? - Chinese? 


• Japonice? ([ja’po:nike]) - Japanese? 

• Coreane? - Korean? 

• Arabice? - Arabic? 

• Persice? - Persian? 

• Indice? - Hindi? 

• Russice? - Russian? 

ubi latrina est? - where is the toilet? 
amo te / te amo - 1 love you 

2.8 Numbers 

In ancient times, numbers in Latin were written only 
with letters. Today, the numbers can be written with the 
Arabic numbers as well as with Roman numerals. The 
numbers 1 , 2 and 3 and every whole hundred from 200 
to 900 are declined as nouns and adjectives, with some 
differences. 

The numbers from 4 to 100 often do not change their 
endings. 

2.9 Example text 

Commentarii de Bello Gallico , also called De Bello Gallico 
(The Gallic War), written by Gaius Julius Caesar, begins 
with the following passage: 

Gallia est omnis divisa in partes tres, 
quarum unam incolunt Belgae, aliam Aqui- 
tani, tertiam qui ipsorum lingua Celtae, nostra 
Galli appellantur. Hi omnes lingua, institutis, 
legibus inter se differunt. Gallos ab Aquita- 
nis Garumna flumen, a Belgis Matrona et Se- 
quana dividit. Horum omnium fortissimi sunt 
Belgae, propterea quod a cultu atque humani- 
tate provinciae longissime absunt, minimeque 
ad eos mercatores saepe commeant atque ea 
quae ad effeminandos animos pertinent im- 
portant, proximique sunt Germanis, qui trans 
Rhenum incolunt, quibuscum continenter bel- 
lum gerunt. Qua de causa Helvetii quoque 
reliquos Gallos virtute praecedunt, quod fere 
cotidianis proeliis cum Germanis contendunt, 
cum aut suis finibus eos prohibent aut ipsi in 
eorum finibus bellum gerunt. Eorum una pars, 
quam Gallos obtinere dictum est, initium capit 
a flumine Rhodano, continetur Garumna flu- 
mine, Oceano, finibus Belgarum; attingit etiam 
ab Sequanis et Helvetiis flumen Rhenum; ver- 
git ad septentriones. Belgae ab extremis Gal- 
liae finibus oriuntur; pertinent ad inferiorem 
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partem fluminis Rheni; spectant in septentri- 
onem et orientem solem. Aquitania a Garumna 
flumine ad Pyrenaeos montes et earn partem 
Oceani quae est ad Hispaniam pertinet; spec- 
tat inter occasum solis et septentriones. 

2.10 See also 

• Classical compound 

• Classics 

• Greek and Latin roots in English 

• Hybrid word 

• Latin mnemonics 

• Latin school 

• List of Greek and Latin roots in English 

• List of Latin abbreviations 

• List of Latin and Greek words commonly used in 
systematic names 

• List of Latin phrases 

• List of Latin translations of modern literature 

• List of Latin words with English derivatives 

• List of Latinised names 

• Loremipsum 

• Romanization (cultural) 

• Toponymy 

• Help:IPA for Latin 
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2.13 External links 

2.13.1 Language tools 

• “Latin Dictionary Headword Search”. Perseus Hop- 
per. Tufts University. Searches Lewis & Short’s A 
Latin Dictionary and Lewis’s An Elementary Latin 
Dictionary. Online results. 

• “Online Latin Dictionary with conjugator and de- 
clension tool”. Olivetti Media Communication. 
Search on line Latin-English and English-Latin dic- 
tionary with complete declension or conjugation. 
Online results. 

• “Latin Word Study Tool”. Perseus Hopper. Tufts 
University. Identifies the grammatical functions of 
words entered. Online results. 

• Aversa, Alan. “Latin Inflector”. University of Ari- 
zona. Identifies the grammatical functions of all the 
words in sentences entered, using Perseus. 

• “Latin Verb Conjugator”. Verbix. Displays com- 
plete conjugations of verbs entered in first-person 
present singular form. 

• “Online Latin Verb Conjugator”. Displays conjuga- 
tion of verbs entered in their infinitive form. 

• Whittaker, William. “Words”. Notre Dame 
Archives. Identifies Latin words entered. Translates 
English words entered. 

• “Alpheios”. Alpheios Project. Combines Whittak- 
ers Words, Lewis and Short, Bennett’s grammar and 
inflection tables in a browser addon. 

• Latin Dictionaries at DMOZ 


• Dymock, John (1830). A new abridgment of 
Ainsworth's Dictionary, English and Latin, for the 
use of Grammar Schools (4th ed.). Glasgow: 
Hutchison & Brookman. 

• "Classical Language Toolkit" (CLTK). A Natural 
Language Processing toolkit for Python offering a 
variety of functionality for Latin and other classical 
languages. 

2.13.2 Courses 

• Latin Lessons (free online through the Linguistics 
Research Center at UT Austin) 

• Free 47-Lesson Online Latin Course, Learnlangs 

• Learn Latin Grammar, vocabulary and audio 

• Latin Links and Resources, Compiled by Fr. Gary 
Coulter 

• der Millner, Evan (2007). “Latinum”. Latin Latin 
Course on YouTube and audiobooks. Molendinarius. 
Retrieved 2 February 2012. 

• Byrne, Carol (1999). “Simplicissimus” (PDF). The 
Latin Mass Society of England and Wales. Re- 
trieved 20 April 2011. (a course in ecclesiastical 
Latin). 

• Harsch, Ulrich (1996-2010). “Ludus Latinus Cur- 
sus linguae latinae”. Bibliotheca Augustiana (in 
Latin). Augsburg: University of Applied Sciences. 
Retrieved 24 June 2010. 

• Beginners’ Latin on The National Archives (United 
Kingdom) 

2.13.3 Grammar and study 

• Bennett, Charles E. (2005) [1908]. New Latin 
Grammar (2nd ed.). Project Gutenberg. ISBN 1- 
176-19706-1. 

• Griffin, Robin (1992). A student's Latin Grammar 
(3rd ed.). University of Cambridge. ISBN 0-521- 
38587-3. 

• Lehmann, Winifred P.; Slocum, Jonathan (2008). 
“Latin Online, Series Introduction”. The University 
of Texas at Austin. Retrieved 16 September 2009. 

2.13.4 Phonetics 

• “Latin Pronunciation - a Beginner’s Guide”. H2G2, 
BBC. 2001. 

• Cui, Ray (2005). “Phonetica Latinae-How to pro- 
nounce Latin”. Ray Cui. Retrieved 25 June 2010. 


2.13. EXTERNAL LINKS 


23 


2.13.5 Latin language news and audio 

• Ephemeris, online Latin newspaper 

• Nuntii Latini, from Finnish YLE Radio 1 

• News in Latin, Radio Bremen 

• Classics Podcasts in Latin and Ancient Greek, 
Haverford College 

• Latinum Latin Language course and Latin Language 
YouTube Index 

2.13.6 Latin language online communities 

• Grex Latine Loquentium (Flock of those Speaking 
Latin) 

• Circulus Latinus Interretialis (Internet Latin Circle) 

• Latinitas Foundation, at the Vatican 


Chapter 3 


Vaginal ultrasonography 



Device for both vaginal and abdominal ultrasonography. 


Vaginal ultrasonography is a medical ultrasonography 
that applies an ultrasound transducer (or “probe”) in the 
vagina to visualize organs within the pelvic cavity. It is 
also called transvaginal ultrasonography because the ul- 
trasound waves go across the vaginal wall to study tissues 
beyond it. 


Uterus 



Transvaginal ultrasonography procedure. 
agnosis of ectopic pregnancy . 111 


3.2 References 

[1] Kirk, E.; Bottomley, C.; Bourne, T. (2013). “Di- 
agnosing ectopic pregnancy and current concepts in 
the management of pregnancy of unknown location”. 
Human Reproduction Update. 20 (2): 250-61. 

doi:10. 1093/humupd/dmt047. PMID 24101604. 


3.1 Uses 

Further information: gynecologic ultrasonography and 
obstetric ultrasonography 

Vaginal ultrasonography is used both as a means of 
gynecologic ultrasonography and obstetric ultrasonogra- 
phy. 

It is preferred over abdominal ultrasonography in the di- 


24 



Chapter 4 

Allantois 


Allantois (/o'laentois/; plural allantoides or allantoises ) 
is a sac-like structure that forms part of a developing 
amniote’s conceptus (which consists of all embryonic and 
extra-embryonic tissues). It helps the embryo exchange 
gases and handle liquid waste. 

The allantois, along with the amnion and chorion 
(other embryonic membranes), identify humans, and 
other mammals, as amniotes. Other amniotes include 
reptiles, dinosaurs, and birds. Of the vertebrates, only 
Ichthyopsidas (fish and amphibians) lack this structure. 

4.1 Function 

This sac-like structure is primarily involved in nutrition 
and excretion, and is webbed with blood vessels. The 
function of the allantois is to collect liquid waste from the 
embryo, as well as to exchange gases used by the embryo. 

4.1.1 In reptiles, birds, and monotremes 

The structure first evolved in reptiles and birds as a reser- 
voir for nitrogenous waste, and also as a means for oxy- 
genation of the embryo. Oxygen is absorbed by the al- 
lantois through the egg shell. 

4.1.2 In most marsupials 

In most marsupials, the allantois is avascular, having no 
blood vessels, but still serves the purpose of storing ni- 
trogenous (NH 3 ) waste. Also, most marsupial allantoises 
do not fuse with the chorion. An exception is the allantois 
of the bandicoot, which has a vasculature, and fuses with 
the chorion. 


umbilical artery and vein. |1] 

• The human allantois is an endodermal evagination of 
the developing hindgut which becomes surrounded 
by the mesodermal connecting stalk. The connect- 
ing stalk forms the umbilical vasculature. The allan- 
tois becomes the urachus which connects the fetal 
bladder to the yolk sac. The urachus removes ni- 
trogenous waste from the fetal bladder. [2] The allan- 
tois is vestigial and may regress, yet the homologous 
blood vessels persist as the umbilical arteries and 
veins connecting the embryo with the placenta. [3] 


4.2 Clinical significance 

During the third week of development, the allantois pro- 
trudes into the area of the urogenital sinus. Between the 
5 th and 7th week of development, the allantois will be- 
come the urachus, a duct between the bladder and the 
yolk sac. A patent allantois can result in urachal cyst. 


4.3 Etymology 

The word comes from the Greek words allanto-, meaning 
sausage, and eidos, meaning shape or similarity. 


4.4 Additional images 


4.1.3 In placental mammals (Eutheria) 

In placental mammals, the allantois is part of and forms 
an axis for the development of the umbilical cord. 



• The mouse allantois consists of mesodermal tissue, 
which undergoes vasculogenesis to form the mature 
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Amniotic cavil;/ 
Embryo 

Body-stalk 



Diagram showing later stage 
of allantoic development with commencing con- 
striction of the yolk-sac. 



Diagram showing the expan- 
sion of amnion and delimitation of the umbilicus. 



Tail end of human embryo 
thirty-two to thirty- three days old. 



lOpened uterus with cat fetus in 


midgestation: 1 umbilicus, 2 amnion, 3 allantois, 
4 Yolk sac, 5 developing marginal hematoma, 6 
maternal part of placenta (endometrium) 



mm. long. 


Model of human embryo 1.3 



• Ultrasound of fetus showing 

urachus duct from bladder to the umbilicus. 



m -p a il end of human embryo 
from fifteen to eighteen days old. 



lUltrasound of fetus showing 
urachus duct from bladder to the umbilicus. 


Wolffian duct 



Cloaca of human embryo 
from twenty-five to twenty-seven days old. 



• ^^■^^^EK^^WJltrasound of fetus showing 
urachus duct from bladder to the umbilicus. 


Wolffian duct 

Allantois \ Kidney diverticulum 
Umbilical cord I | | Rectum 



Tail end of human embryo 
twenty-five to twenty-nine days old. 



Jltrasound of fetus showing 
urachus duct from bladder to the umbilicus. 
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4.5 References 

[1] Downs, K.M. 1998. “The Murine Allantois”. Current 
Topics in Developmental Biology vol. 39, pp 1-33. 

[2] First AID for the USMLE Step 1 2008 

[3 ] http ://www. answers . com/topic/allantois 

4.6 External links 


• Diagram at University of Texas - Arlington 



Chapter 5 

Cord blood 


Umbilical cord blood is blood that remains in the 
placenta and in the attached umbilical cord after 
childbirth. Cord blood is collected because it contains 
stem cells, which can be used to treat hematopoietic and 
genetic disorders. 


5.1 Medical uses 

Cord blood is used the same way that hematopoietic stem 
cell transplantation is used to reconstitute bone marrow 
following radiation treatment for various blood cancers, 
and for various forms of anemia. [1] [2] Its efficacy is similar 
as well. [1] 


5.2 Adverse effects 

Adverse effects are similar to hematopoietic stem cell 
transplantation, namely graft- versus-host disease and the 
risk of severe infection while the immune system is 
reconstituted. There may be a higher risk of infection 
with cord blood compared with traditional HSCT, as cord 
blood is slower in generating immune cells. [1] 


5.3 Collection and storage 

Umbilical cord blood is the blood left over in the pla- 
centa and in the umbilical cord after the birth of the baby. 
The cord blood is composed of all the elements found 
in whole blood. It contains red blood cells, white blood 
cells, plasma, platelets and is also rich in hematopoietic 
stem cells. There are several methods for collecting cord 
blood. The method most commonly used in clinical prac- 
tice is the “closed technique”, which is similar to standard 
blood collection techniques. With this method, the tech- 
nician cannulates the vein of the severed umbilical cord 
using a needle that is connected to a blood bag, and cord 
blood flows through the needle into the bag. On average, 
the closed technique enables collection of about 75 ml of 
cord blood. 

Collected cord blood is cryopreserved and then stored 


in a cord blood bank for future transplantation. Cord 
blood collection is typically depleted of red blood cells 
before cryopreservation to ensure high rates of stem cell 
recovery. [4] 

5.4 History 

The first successful cord blood transplant (CBT) was done 
in 1988 in a child with Fanconi anemia. [1] Early efforts to 
use CBT in adults led to mortality rates of about 50%, due 
somewhat to the procedure being done in very sick peo- 
ple, but perhaps also due to slow development of immune 
cells from the transplant. [1] By 2013 30,000 CBT proce- 
dures had been performed and banks held about 600,000 
units of cord blood. 


5.5 Society and culture 

5.5.1 Regulation 

The AABB has generated accreditation standards for cord 
blood banking facilities. [5] 

In the United States, the Food and Drug Administration 
regulates any facility that stores cord blood; cord blood 
intended for use in the person from whom it came is not 
regulated, but cord blood for use in others is regulated as 
a drug and as a biologic. [6] Several states also have regu- 
lations for cord blood banks. [5] 

In Europe, Canada, and Australia use of cord blood is reg- 
ulated as well. [5] In the United Kingdom the NHS Cord 
Blood Bank was set up in 1996 to collect, process, store 
and supply cord blood; it is a public cord blood bank and 
part of the NHS. [V] 

5.5.2 Private and public banks 

A cord blood bank may be private (i.e. the blood is stored 
for and the costs paid by donor families) or public (i.e. 
stored and made available for use by unrelated donors). 
While public cord blood banking is widely supported, pri- 
vate cord banking is controversial in both the medical and 
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parenting community. Although umbilical cord blood is 
well-recognized to be useful for treating hematopoietic 
and genetic disorders, some controversy surrounds the 
collection and storage of umbilical cord blood by private 
banks for the baby’s use. Only a small percentage of ba- 
bies (estimated at between 1 in 1,000 to 1 in 200,000 [8] ) 
ever use the umbilical cord blood that is stored. The 
American Academy of Pediatrics 2007 Policy Statement 
on Cord Blood Banking stated: “Physicians should be 
aware of the unsubstantiated claims of private cord blood 
banks made to future parents that promise to insure in- 
fants or family members against serious illnesses in the fu- 
ture by use of the stem cells contained in cord blood.” and 
“private storage of cord blood as 'biological insurance’ is 
unwise” unless there is a family member with a current or 
potential need to undergo a stem cell transplantation. [8][9] 
The American Academy of Pediatrics also notes that the 
odds of using one’s own cord blood is 1 in 200,000 while 
the Institute of Medicine says that only 14 such proce- 
dures have ever been performed. [10] Private storage of 
one’s own cord blood is unlawful in Italy and France, and 
it is also discouraged in some other European countries. 
The American Medical Association states “Private bank- 
ing should be considered in the unusual circumstance 
when there exists a family predisposition to a condition in 
which umbilical cord stem cells are therapeutically indi- 
cated. However, because of its cost, limited likelihood of 
use, and inaccessibility to others, private banking should 
not be recommended to low-risk families.’ 41 1 1 The Amer- 
ican Society for Blood and Marrow Transplantation and 
the American Congress of Obstetricians and Gynecol- 
ogists also encourage public cord banking and discour- 
age private cord blood banking. Nearly all cord blood 
transfusions come from public banks, rather than pri- 
vate banks, [9][12] partly because most treatable conditions 
can't use one’s own cord blood. [8][13] The World Mar- 
row Donor Association and European Group on Ethics 
in Science and New Technologies states “The possibility 
of using one’s own cord blood stem cells for regenerative 
medicine is currently purely hypothetical.... It is therefore 
highly hypothetical that cord blood cells kept for autolo- 
gous use will be of any value in the future” and “the le- 
gitimacy of commercial cord blood banks for autologous 
use should be questioned as they sell a service which has 
presently no real use regarding therapeutic options. ” [14] 

The American Academy of Pediatrics supports efforts 
to provide information about the potential benefits and 
limitations of cord blood banking and transplantation, so 
that parents can make an informed decision. In addition, 
the American College of Obstetricians and Gynecologists 
recommends that if a patient requests information on um- 
bilical cord blood banking, balanced information should 
be given. Cord blood education is also supported by legis- 
lators at the federal and state levels. In 2005, the National 
Academy of Sciences published an Institute of Medicine 
(IoM) report titled “Establishing a National Cord Blood 
Stem Cell Bank Program”. [15] 


In March 2004, the European Union Group on Ethics 
(EGE) has issued Opinion No. 19 [16] titled Ethical Aspects 
of Umbilical Cord Blood Banking. The EGE concluded 
that "[t]he legitimacy of commercial cord blood banks 
for autologous use should be questioned as they sell a ser- 
vice, which has presently, no real use regarding therapeu- 
tic options. Thus they promise more than they can de- 
liver. The activities of such banks raise serious ethical 
criticisms. ” [16] 


5.6 Research 

Though uses of cord blood beyond blood and immuno- 
logical disorders is speculative, some research has been 
done in other areas. [17] Any such potential beyond blood 
and immunological uses is limited by the fact that cord 
cells are hematopoietic stem cells (which can differenti- 
ate only into blood cells), and not pluripotent stem cells 
(such as embryonic stem cells, which can differentiate 
into any type of tissue). Cord blood has been studed as 
a treatment for diabetes. [18] However, apart from blood 
disorders, the use of cord blood for other diseases is not 
a routine clinical modality and remains a major challenge 
for the stem cell community. [17][18] 

Along with cord blood, Wharton’s jelly and the cord lin- 
ing have been explored as sources for mesenchymal stem 
cells (MSC), [19] and as of 2015 had been studied in vitro, 
in animal models, and in early stage clinical trials for car- 
diovascular diseases, [20] as well as neurological deficits, 
liver diseases, immune system diseases, diabetes, lung in- 
jury, kidney injury, and leukemia. [21] 
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